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Introduction Resistance of Helicobacter pylori to antibiotics may be particularly high in parts of the tropics. Infection may prove difficult to eradicate in such situations, and there is some evidence of benefit in increasing the duration of treatment (triple therapy) from 1 week to 2 or 3 weeks.
Aim To assess the efficacy and tolerability of 1 week versus 2 weeks of triple therapy for eradication of H. pylori in a Sri Lankan population.
Methods Eighty two patients aged 18-70 years with gastritis or peptic ulcer and testing positive for H. pylori infection were randomly allocated to two treatment groups. Both groups received omeprazole 20 mg, clarithromycin 250 mg, and tinidazole 500 mg. Group A (n = 42) received the trial medication twice daily for 1 week and the Group B (n = 40) twice daily for 2 weeks. H. pylori eradication was defined as a negative 14 C labelled urea breath test at 2 weeks after completion of the therapy.
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Introduction
The pathogenic role of H. pylori in chronic active gastritis and its association with peptic ulcer disease are well established [1] . There is also evidence that H. pylori carriers are at an increased risk of developing gastric adenocarcinoma and lymphoma [1] . Eradication of infection with antimicrobial treatment heals peptic ulcers and substantially reduces the risk of their recurrence [2] , and causes regression or resolution of gastric mucosaassociated lymphoid tissue, lymphomas [3, 4] .
Eradication of H. pylori requires treatment with multiple drugs, most often two antimicrobial drugs supplemented with a proton pump inhibitor-triple therapy, usually for 1 week [5, 6] . In Sri Lanka, triple therapy is widely used. A large meta-analysis of 666 studies involving more than 50 000 patients [7] found no differences in eradication rates with different proton pump inhibitors (omeprazole, lansoprazole or panteprozole) or nitroimidazole antibiotics (metronidazole or tinidazole). Of the macrolide antibiotics evaluated, clarithromycin was superior to others in the group [7] . However, partial or complete resistance to antibiotics is an important factor that affects H. pylori eradication, and this may be particularly high in parts of the tropics [8, 9] . Infection may prove difficult to eradicate in such situations, and there is some evidence of benefit in increasing the duration of treatment [7, 8] . Indeed, two studies from India have shown that the eradication rates increase from about 50% with 1-week treatment to over 90% with 2-or 3-week treatment regimens [10, 11] .
In this randomised, controlled trial, we assessed the efficacy and tolerability of 1-week triple therapy with clarithromycin, tinidazole, and omeprazole against triple therapy with same drugs for 2 weeks in a Sri Lankan population.
Methods

Patients
Patients were recruited from the medical and surgical out-patient clinics and wards of the North Colombo Teaching Hospital, Ragama. Consecutive patients aged 18-70 years with clinical and endoscopic diagnosis of gastritis or peptic ulcer disease and testing positive for H. pylori infection were included in the study. The presence of H. pylori infection was demonstrated by histology on gastric antral biopsies in all trial patients (combination of haematoxyline and eosin and toluidine blue stains). A rapid urease test (CLOtest -Bollard Medical Products, USA) was also performed. The histological examination was conducted by the same pathologist (JH) throughout the study.
Those who did not fulfill all inclusion criteria, had contraindication(s) to any trial medication, were suffering from chronic debilitating diseases (e.g. malignancy, diabetes mellitus, heart failure), and chronic alcohol abusers, patients on nonsteroidal anti-inflammatory drugs, pregnant or nursing women, and those who had used any of the trial medications during the preceding 2 weeks, were excluded from the study.
Patients were given verbal and written information about the nature, objectives, importance and expected benefits of the trial. They were told that they were free to withdraw from the study at any time if they wished, without any prejudice to subsequent management. Written informed consent was obtained in Sinhalese or Tamil. The Ethics Committee of the Faculty of Medicine, University of Kelaniya approved the study.
Patients included in the study were randomised by using a computer generated random allocation table into two groups (Group A and B). Both the groups received triple therapy, which consisted of omeprazole 20 mg, clarithromycin 250 mg, and tinidazole 500 mg (Pylobact R -Ranbaxy Laboratories Ltd., India). Group A received the trial medication twice daily for 1 week and the Group B received the trial medication twice daily for 2 weeks. Patients were asked to swallow all capsules and tablets whole and take the medication at the same time each day to improve compliance. They were asked to return any remaining trial medications when they returned for assessment of H. pylori eradication after completion of the treatment. Intake of less than 75% of the prescribed number of tablets and capsules was considered as unsatisfactory compliance. Patients were also informed about the possible adverse effects of the treatment and were advised to report any adverse events to the treatment. These were recorded by the trial physicians at follow up.
Assessment of patients
All patients returned for clinical assessment and pill counting 2 weeks after the conclusion of therapy. During this visit they were questioned about relief of symptoms and development of adverse events to treatment. Eradication of H. pylori, the primary efficacy variable of the study, was assessed by 14 C labelled urea breath test (PYtest-Bollard Medical Products, USA) in all patients during this visit. H. pylori eradication was defined as negative 14 C labelled urea breath test at 2 weeks after the completion of the therapy. The assessors were blind to the randomisation and other information regarding patients.
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Statistical analysis
We expected the 2-week treatment to increase the eradication rate from 60% to 90%. Thus we calculated that a sample size of 76 was needed to give the study 80% power at α = 0.05. We used SPSS (version 10) and did Fisher's exact test to assess differences between proportions and evaluate confidence intervals using CIA (version 2.0.5.46). Analysis was by intention to treat.
Results
The study was conducted from October 2001 to June 2003. During this period 82 patients, who fulfilled the inclusion criteria, were randomly allocated to the treatment groups as described above; Group A n = 42, Group B n = 40. None of the patients dropped out from the study and all came for follow up after completion of therapy. Baseline characteristics are shown in Table 1 . 14 C labelled urea breath tests at the end of the treatment. These patients were considered as cured of H. pylori infection. The difference (4.3%) was not statistically significant (p = 0.9). The 95% confidence intervals for the two groups overlapped to a great extent.
Adverse effects
Twenty three (55%) patients in Group A and 17 (43%) patients in Group B reported adverse effects attributable to the medication. The difference in incidence of adverse effects in the two groups was not significant (p = 0.387). No serious adverse events were reported. The most common adverse event was abnormal or bitter taste sensation in the mouth. Others were nausea, vomiting, diarrhoea, headache, dizziness, increased thirst, dry mouth, and body aches. Three (7.5%) patients in Group B discontinued treatment because of adverse events that developed on days 7, 9 and 10. None in Group A discontinued treatment. Satisfactory compliance, defined as more than 75% of the prescribed drug intake, was noted in all patients except the three patients in Group B who discontinued treatment due adverse events.
Discussion
We report the results of a controlled trial, which assessed the efficacy and safety of 1 week versus 2 weeks of treatment with clarithromycin, tinidazole, and omeprazole (triple therapy) to eradicate H. pylori in Sri Lankan patients presenting with gastritis or peptic ulcer disease. The study shows that increasing the duration of treatment from 1 to 2 weeks does not result in a significantly higher rate of H. pylori eradication.
Our eradication rate of about 86% with 1-week treatment using a combination of two antibiotics and a proton pump inhibitor compares favourably with results from other studies which used similar 1-week regimens from Europe [12, 13] , China [14] , Turkey [15] and USA [16] . In these studies too, the rates of H. pylori eradication were not significantly higher with prolonged treatment compared to treatment for 1 week. In contrast, triple therapy regimens for 1 week in India have yielded low eradication rates ranging from 47% to 54% [10, 11] . This may be due to high level of resistance to nitroimidazole antibiotics, particularly metronidazole, reported from India [8, 9] . In the meta-analysis of 666 studies [7] , it was shown that apart from different therapeutic regimens used, the only factor responsible for significant differences in cure rates was the nationality of the study population [7] . This finding suggests that epidemiological characteristics of patients and of H. pylori strains, principally antibiotic resistance, may be critical in determining the eradication rate in a specific population. A 1-week twice daily dose of a proton pump inhibitor and two antibiotics among clarithromycin, nitroimidazole, or amoxycillin is recommended in the UK and European guidelines [6] . Our study shows that similar recommendations may hold true for Sri Lanka as well.
Patient non-compliance to treatment is another factor associated with poor H. pylori eradication rates [6, 7] . Eradication rates were lower in patients experiencing acute adverse events, seen more commonly in those receiving triple therapy for a duration longer than 1 week [17] . Although no serious adverse events attributable to the drugs used were reported during our trial, three patients in the group which received therapy for 2 weeks developed adverse events after 7-10 days of treatment, sufficiently distressing to warrant discontinuation of treatment. None in the 1-week treatment group discontinued therapy. Furthermore, 1 week of treatment halves the cost of therapy.
Demonstration of the organism by histology is now considered the gold standard for diagnosis of infection [18] , particularly when the facilities for culture are either not freely available or not fully standardised. The rapid urease test seems to have a 95% sensitivity and specificity approaching 100% compared to the gold standards of histological examination or culture [18] , and is the recommended test to detect H. Pylori in clinical trial settings [6, 19] . However, there is a limitation to the use of urease testing in patients taking proton pump inhibitors, Papers high-dose H 2 -receptor antagonists, or antimicrobials, which might decrease H. pylori density and consequently urease activity, thereby producing a false negative result [18, 20] . Like in our study, high false negative rates have also been reported from India [21] . Widespread use of gastric acid suppressants and antimicrobials may be a reason. The 14 C labelled urea breath test is considered the first-line post-treatment diagnostic test [6] . Here too there is a potential for false negatives in individuals receiving acid suppressant drugs, antimicrobials, or bismuthcontaining compounds [18, 20] . In order to overcome this confounding factor we performed the 14 C labelled urea breath tests on our patients 2 weeks after the completion of the therapy.
No therapeutic regime has achieved 100% efficacy for H. pylori infection. However, several regimens have been devised that attain eradication rates between 80% and 90%. Therefore, an ideal H. pylori eradication treatment regime must be safe, cheap and tolerable, with more than an 80% eradication rate [19, 22] . We conclude that twice daily treatment with clarithromycin, tinidazole, and omeprazole for 1 week is well tolerated and provides a good rate of H. pylori eradication in Sri Lankan patients. Increasing the duration of therapy may decrease compliance, without significant therapeutic benefit.
